T hirty-seven states currently mandate parental consent or notification before provision of abortion care to minors. 1 Among the oldest of these laws is Massachusetts' parental consent law, the subject of the 1979 Supreme Court case Bellotti v Baird, which found parental involvement laws are permissible under the U.S. Constitution so long as parental involvement can be bypassed through some mechanism, for example, a petition to a judge ("judicial bypass"). 2 Though a significant majority of minors prefer to inform their parents about their abortions, and do so even in the absence of a legal mandate, some do not involve parents owing to poor relationship quality, family stressors, fear of abuse, or are unable to involve parents owing to logistical barriers. [3] [4] [5] [6] Currently, these minors may use judicial bypass hearings to circumvent the parental involvement requirement in 36 states. 1 The 2018 National Academies of Sciences, Engineering and Medicine report, "The Safety and Quality of Abortion Care in the United States," named timeliness as one of six key components of quality abortion care. 7 The effects of parental involvement laws, and in particular the effect of the judicial bypass process on timeliness of abortion, are unclear. Parental involvement laws do not appear to reduce minors' overall pregnancy rates or birth rates but may lead to delay in accessing abortion. [8] [9] [10] [11] [12] [13] Several ecologic studies found an increase in second trimester abortion rates after the implementation of parental involvement laws; however, owing to lack of individuallevel data, it is not clear whether this delay is associated specifically with judicial bypass utilization. 11, 13 The few studies on parental involvement laws that use individual-level data are primarily limited to vital statistics records with few demographic variables collected, leaving potential for unmeasured confounding. 14, 15 Therefore, any delay in obtaining abortion owing to use of the judicial bypass process remains poorly described in the literature.
We set out to fill this gap through a retrospective cohort study documenting individual-level abortion delay associated with using Massachusetts' judicial bypass system for minors receiving abortion care without parental consent.
METHODS
We conducted a retrospective observational cohort study of abortions among minors 17 years or younger at three Planned Parenthood League of Massachusetts clinics in the Eastern, Central, and Western regions of the state, between September 2010 and June 2016. Massachusetts law requires the consent of one parent or legal guardian for all never-married legal minors before obtaining abortion. No other adults are permitted to provide consent. The statute itself does not elucidate how consent may be given. 16 The standard procedure at Planned Parenthood League of Massachusetts clinics in this study is for the minor patient and the accompanying parent to each sign a form signifying informed consent (for the parent) or assent (for the minor) in person on the day of the abortion procedure. The state of Massachusetts does not have any other major abortion restrictions, including no mandatory waiting period before abortion. MassHealth, the state Medicaid program, routinely reimburses abortion care.
In addition to being Massachusetts' largest abortion provider, Planned Parenthood League of Massachusetts hosts a statewide care navigation program that connects minors seeking judicial bypass with pro bono legal counsel. [17] [18] [19] [20] [21] [22] This program is available free of charge to minors seeking abortion at any provider anywhere in the state, and serves all minors who use judicial bypass for abortion at Planned Parenthood League of Massachusetts. Care navigators based at Planned Parenthood League of Massachusetts maintain standardized intake records that query minors on their pregnancy and abortion plans and document the location of the court to which the minor plans to travel for the bypass hearing. Within one business day, the care navigators obtain all necessary information and assign legal counsel. The state of Massachusetts does not provide consent for minors in its custody (such as incarcerated individuals or those in the foster care system), and nevermarried legally emancipated minors may not consent for themselves under the parental involvement statute. 16 Therefore, the following groups must use judicial bypass: 1) never-married minors not involving their parents or guardians in the abortion decision or whose parents or guardians refuse to provide consent, 2) never-married minors whose parents or guardians support the abortion but are unable to provide documented consent for logistical reasons, 3) nevermarried minors who are in foster care or incarcerated, and 4) never-married emancipated minors with no legal guardian.
Using scheduling and billing data, as well as a database maintained by the care navigation program, we identified 2,073 instances of minors seeking abortion at Planned Parenthood League of Massachusetts over the study period, of whom four were excluded because they were married minors not subject to the parental consent law. For the remaining 2,069, we were able to track outcomes both for individuals who received abortions at Planned Parenthood League of Massachusetts, which had an institutional gestational age limit of 18 weeks 6 days for abortions during the study period, and for those who were referred from Planned Parenthood League of Massachusetts to outside providers owing to a gestational age of 19 weeks or later. Data on minors who required an external referral were abstracted both from the Planned Parenthood League of Massachusetts medical record and from a patient referral database maintained by care-navigation staff. From the initial cohort, we excluded 33 records from the analysis either because the minor continued the pregnancy after initially requesting abortion (n522, 1.1%), or because they were lost to follow up after initially requesting an abortion (n511, 0.5%). Additionally, we excluded 10 records (0.5%) with missing values for key variables. This resulted in a final sample size of 2,026 abortions corresponding to 1,909 minors as some minors had multiple abortion procedures in the study period. We obtained public records from the Massachusetts Department of Public Health Registry of Vital Records and Statistics, including total abortions provided by patient age, for the study period. Based on these records, we calculate the Planned Parenthood League of Massachusetts cohort examined here includes 60% of all abortions provided to minors in Massachusetts over the study period. [17] [18] [19] [20] [21] [22] All data were dual-entered. Data from the electronic medical record (EMR) were exported by a computer programmer using a SQL query from the NextGen EMR that was in use at Planned Parenthood League of Massachusetts from September 2010 through June 2016. Every variable was also manually abstracted by a research assistant, and the manually entered dataset was compared with the SQL-exported dataset to check for discrepancies using a merging function in a REDCap (Research Electronic Data Capture) database hosted by Partners Healthcare. 23 Additionally, all variables from the judicial bypass care navigation team's paper records and electronic referral database were manually abstracted and dual-entered independently by two research assistants and merged in REDCap to check for discrepancies. All discrepancies were reviewed by investigators and reconciled through manual record review. All study procedures were approved by the Partners Human Research Committee (institutional review board).
The primary outcome of this analysis was mean delay in time to abortion defined as the number of days from the date of first telephone contact by the minor to Planned Parenthood League of Massachusetts requesting to schedule an abortion, and the date abortion care was ultimately received. For minors who initiated cervical dilation the day before uterine evacuation (eg, through the placement of osmotic dilators), the date of cervical dilation was considered the date of abortion procedure. The secondary outcomes were the odds of passing specific gestational age thresholds during the delay period; that is, of being eligible for a particular abortion procedure on the date of first contact but becoming ineligible by gestational age before actually receiving care. We examined individual odds of passing three clinically significant gestational thresholds corresponding to changes in clinical care: 1) becoming ineligible for medication abortion per institutional protocol at 64 days (9 weeks) of gestation or more (before April 1, 2015) or 71 days (10 weeks) of gestation or more (on or after April 1, 2015, in accordance with a change in clinical protocol by Planned Parenthood League of Massachusetts); 2) having routine same-day cervical ripening recommended, prolonging the procedure day at 85 days (12 weeks) of gestation or more; or 3) having cervical ripening required, which, for a majority of minors, required a 2-day procedure at 99 days (14 weeks) of gestation or more. To create these variables, we first calculated gestational age at first contact as gestational age using ultrasound scan on the day of procedure minus the number of days since first contact. Abortions were coded as passing through a threshold if gestational age at first contact was less than the threshold and the gestational age at procedure was greater than the threshold.
The exposure of interest was consent type coded as parental or guardian consent (hereafter, "parental consent") or judicial bypass. Based on prior literature documenting demographic factors associated with later presentation to abortion care among adult or mixed-age populations, we considered the following patient characteristics as potential confounding variables for the relationship between the exposure and the primary and secondary outcomes: age, Hispanic ethnicity and race category, being Medicaid insured (as a proxy for socioeconomic status), residential distance to clinic, parity (none vs any prior births), prior abortion (none vs any), and patient-reported gestational age at first call to Planned Parenthood League of Massachusetts, which is recorded by appointment schedulers as part of standard preprocedure phone screening. [24] [25] [26] [27] In Massachusetts, Medicaid routinely reimburses abortions and many patients use this coverage. However, because we considered Medicaid a proxy for socioeconomic status, we coded any patient recorded as having Medicaid insurance anywhere within the EMR within 60 days of the abortion procedure as Medicaid-insured, irrespective of abortion payment type. We computed the distance to clinic as the mileage from the centroid of residential ZIP code to the exact address of the Planned Parenthood League of Massachusetts clinic where the patient sought care using the geodist package in Stata. For the patient-reported gestational age at first phone call variable, there were missing values for 379 (19%) abortions. We imputed based on the mean value from abortions in the same gestational age at procedure category (at or before 9 0/7 weeks, 9 1/7-12 0/7 weeks, 12 1/7-13 6/7 weeks, 14 0/7-15 6/7 weeks, 16 0/7-18 6/7 weeks, 19 0/7 weeks or more). We investigated differences in demographic and clinical characteristics by consent type using x 2 tests for categorical variables and two-sample t-tests for continuous variables.
For the primary analysis, we built a multivariable linear regression model to compare the mean delay in abortion care by consent type adjusting for multiple confounders. For the secondary analysis, we built three multivariable logistic regression models for each gestational age threshold to compare the odds of passing a gestational age threshold during the delay period by consent type. For each model, only abortions at risk of passing the threshold were included; that is, gestational age at first contact was less than the outcome threshold being assessed. For all analyses, we accounted for multiple abortions per minor by use of generalized estimating equations -a common technique to estimate the parameters from the regression mean model while adjusting the variance for clustering. [28] [29] [30] Before building the logistic regression models, we confirmed there were at least five events for each categorical variable included in the analysis for all three cutpoints. 31 The abortion was the unit of analysis in all presented analyses. All statistical analyses were performed in Stata 15.
RESULTS
During the study period, there were 2,026 abortions provided to minors. Of these, 1,559 (77%) abortions were provided with parental consent and 467 (23%) abortions followed judicial bypass. Further, 97% (n51,964) of abortions occurred at Planned Parenthood League of Massachusetts and 3% (n562) were referred to other providers. We found significant differences (P,.05) by consent type for all demographic The mean delay in time to abortion was 6.1 days longer for minors using judicial bypass (8.6 vs 14.8 days, P,.001, Table 1 ). This finding is corroborated in Figure 1 , where the mean of the distribution of delay in time to abortion with parental consent is closer to no delay compared with the mean of the distribution among the judicial bypass group. The overall greater amount of delay in the judicial bypass group is also evident when examined categorically: whereas 47% (732/1,559) of minors obtaining abortion with parental consent accessed care within 6 days, only 8% (37/467) of those with judicial bypass did so; conversely, 7% (105/1,559) of the parental consent group was delayed 21 days or more, compared with 19% (88/467) of the bypass group (P,.001, Table 1 ). There was no significant difference in the proportions of abortion procedures requiring two visits to achieve adequate cervical dilation ("2-day procedures") between the judicial bypass and parental consent groups. In the parental consent group, 93% (1,450/1,559) of procedures were 1-day and 7% (109/1,559) were 2-day, compared with 90.8% (424/467) 1-day and 9.2% (42/467) 2-day in the bypass group (P5.11).
A significant difference in mean delay persisted when adjusting for demographic factors (adjusted mean difference 5.2 days; 95% CI 4.29 to 6.20, P,.001, Table 2 ). In the multivariable linear regression model, we also found that minors with a prior birth (adjusted mean difference52.3; 95% CI 0.79 to 3.89) and prior abortion (adjusted mean difference51.9; 95% CI 0.51 to 3.20) experienced a statistically significantly longer delay in time to abortion ( Table 2) . Minors with higher self-reported gestational age (weeks) at first contact also had a significantly longer delay (adjusted mean difference50.9; 95% CI 0.79 to 1.05). There were no significant differences in delay in time to abortion by age category, Hispanic ethnicity and race category, Medicaid insurance (as a proxy for socioeconomic status), or residential distance from the clinic.
For the secondary analysis, the unadjusted odds of reaching or passing the medication abortion, 84-day, or 98-day thresholds were greater among judicial bypass abortions compared with parental consent abortions (Table 3) . Among minors with parental consent, 15% (n5164) first called the clinic before the medication abortion threshold but ultimately presented to care when they were too advanced in gestation for that method compared to 28% (n596) among minors who used judicial bypass. Figure 2 provides an additional illustration for this finding as the proportion of judicial bypass abortions, 33% (141/ 428), passing any of the three thresholds is significantly larger than that among parental consent abortions, 19% (268/1,441) (P,.001). In the adjusted analysis (Table 4) , the odds of becoming ineligible for medication abortion were significantly greater among judicial bypass abortions compared with parental consent abortions (adjusted odds ratio [aOR] 1.57; 95% CI 1.09 to 2.26). However, the associations between consent type and passing gestational age thresholds were not significant for the 84-day (aOR 1.34; 95% CI 0.83 to 2.16) and 98-day (aOR 1.43; 95% CI 0.76 to 2.69) multivariable logistic regression models.
DISCUSSION
Within this large retrospective cohort, we found judicial bypass of Massachusetts' parental consent law disproportionately involves minors who identify as racial or ethnic minorities, and who are of low socioeconomic status. Adolescents who sought judicial bypass were also more likely to have prior births and abortions. Some adolescents may choose judicial bypass because their familiarity with pregnancy imbues them with the confidence to make the abortion decision without the involvement of a parent; conversely, some may know from prior experience that parents will react poorly to the pregnancy. On average, the parental consent group experienced approximately a 9-day lapse from first scheduling call to abortion care, roughly comparable with the 10-day wait documented in a 2004 national survey of abortion patients. 25 By contrast, the judicial bypass group experienced a 15-day wait. We did not find any difference in delay related to residential distance to the clinic. All three Planned Parenthood League of Massachusetts clinics that provide abortion care are in major cities located near highways and accessible by bus and rail. Distance may affect time to abortion in larger states with less transit infrastructure.
In both raw and adjusted analyses, minors who sought judicial bypass experienced statistically and clinically significant delays. Although the risk of death from abortion is low in absolute terms (0.6/100,000 abortions), mortality increases exponentially by 38% with each week of additional gestation. 32, 33 Additionally, procedures at later gestational ages require additional cervical priming, increasing time spent at the clinic, patient discomfort, and for some patients, financial burden. Because young age is an independent risk factor for difficult dilation and for cervical laceration, advancing gestational age increases the risk for Model fit using generalized estimating equations with exchangeable working correlation structure. Bold indicates significant P values at the .05 significance level. * Transformed to be centered at mean weeks.
procedural complications among minors in particular. 34 Thus, the time required to comply with the judicial bypass process may increase the risks of medical complications for some minors in Massachusetts. Additionally, clinical management options change as gestational age at time of abortion advances. Within our cohort, minors who received judicial bypass were significantly more likely to lose the option of a medication abortion as they waited for their abortion care, compared with those with parental consent. Prior literature has demonstrated that some patients have strong preferences for medication abortion. 35, 36 These results have several limitations. First, the study cohort represents approximately two-thirds of minors who obtained abortions in Massachusetts over the study period. It is possible that the one third 38 or regulations on clinic infrastructure that have resulted in closures of freestanding abortion clinics (6% drop nationally from 2011 to 2014). 39 In states with additional legal restrictions, the effect of obtaining judicial bypass on procedural timing may be amplified by the presence of additional barriers. Importantly, poor quality information provision [40] [41] [42] and a lack of robust infrastructure to connect minors with attorneys and courts for judicial bypass hearings-each of which have been documented in several states-could also introduce delays that do not exist in Massachusetts. At the bypass hearing, denials and the need for legal appeals could result in additional delay or ultimate denial of abortion care for some minors. Nationally representative data on the frequency of denials are currently lacking.
Massachusetts' parental involvement law for abortion is associated with significant delays, thereby potentially increasing medical risks and constraining the clinical options available to patients. Because racial and ethnic minority youth, as well as those of lower socioeconomic status, are overrepresented in the judicial bypass group, the law may accordingly worsen reproductive health inequities among these populations. The full effect of parental involvement requirements has not yet been documented in most U.S. states with such laws. Future research should describe both the populationlevel effects of these policies, as well as any disparate effect on subpopulations of vulnerable youth. OR, odds ratio. Model fit using generalized estimating equations with logit link with exchangeable working correlation structure. Bold indicates significant P values at the .05 significance level. * Pregnancies of a gestational age past the relevant threshold were removed from the analysis. † For pregnancies before April 1, 2015, the threshold for medication abortion ineligibility was 63 days. ‡ Adjusted for age, Hispanic ethnicity and race category, insurance type, distance to clinic, prior abortion, prior birth, and perceived gestational age at first contact.
